Naltrexone prevents delayed encephalopathy in rats poisoned with the sarin analogue diisopropylflurophosphate.
Acute poisoning with organophosphate compounds can cause chronic neuropsychological disabilities not prevented by standard antidotes of atropine and pralidoxime. We determine the efficacy of naltrexone in preventing delayed encephalopathy after poisoning with the sarin analogue diisofluorophosphate (DFP) in rats. A randomized controlled experiment was conducted. Rats were randomly assigned to receive a single intraperitoneal (IP) injection of 5 mg/kg DFP (n = 12) or vehicle control (isopropyl alcohol, n = 5). Rats were observed for cholinesterase toxicity and treated with IP atropine (2 mg/kg) and pralidoxime (25 mg/kg) as needed. After resolution of acute toxicity, rats injected with DFP were again randomized to receive daily injections of naltrexone (5 mg/kg per day) or saline (vehicle control). Control animals also received daily injections of saline. For 4 weeks after acute poisoning, rats underwent neurologic testing with the Morris Water Maze for assessment of spatial learning and reference memory. Comparisons on each test day were made across groups using analysis of variance followed by Fisher's least significant difference. Comparisons of changes in performance between first and last test day within each group were made using a paired t test. Significance was determined at P < .05. All rats receiving DFP developed toxicity requiring rescue. Spatial learning was significantly worse in the DFP-only group compared with the naltrexone-treated and control groups at day 10 (P = .0078), day 13 (P = .01), day 24 (P = .034), and day 31 (P = .03). No significant differences in reference memory were detected at any time point. Naltrexone protected against impairment of spatial learning from acute poisoning with DFP in rats.